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COMPLET]? SPECIFICATION. 



An Improved Process of and Apparatnl^ for Befiigeration, 

I,. Edward Ciiakxks BouKJrr. Mauks, of 57 and 58, Lniooln's Inn EieJtls, 
Iiondon, Consulting Eng^ineer, do hereby declare the naUiie of ihis 

invention (a communieation to me hom abioad by Isko l"ncori3orated, a cor- 
poration organi«:ed under the laws of the State of Michigan, having a place of 
5 business at 1736j Mt. Elliott Avenue^ Deiroit, Wayne County^ State ot Michi- 
gan, Dnited States of America, Maniifactnrers) and in what manner the same 
is to be performe'd, to be particularly described a^d ascertained in and by the 
following statement: — 

This invention relates to an improved' process of and apparatus for I'efrigera- 
10 tion involving the compression of a refrigerant, and is primarily intended for 
use in domestic refrigeratioio.. 

A refrigerating car has been proposed which has a condenser on the roof 
- thereof comprising a considerable length of double tubing exposed to air on 
the exterior of the outei* tube and the interior of the inner tube, the refrigerant 
15 being passed through the annular space between said tubes. 

The objects of the invention are to piovide aii inexpensive and improved 
method of cooling the refrigerant after Qompression thereof, and to provide 
an economical and simple construction of apparatus whicli may be easily an'd 
cheaply employed in domestic refrigeration and may be applied readily I'o 
20 existing refrigerator boxes. ] 

The invention consists in a refrigerating apparatus comprising the combina- 
tion with a refrigerator box having a refrigerating compartment, of an expan- 
sion coil located within said cpmpartment, . and a condenser mounted at the 
extei*ior of said box, said condenser consisting of a considerable length of 
25 single tubing in (jontaet over its entire exterior surface with atinospheric air 
and coaled entirely by the action of such air, the condenser and expansion 
coil boing connected together and to a sxiitable compressor. 

The condenser may be in the form of a plurality of spact^d loops surrounding 
the compressor svnd its driying means, so as to form a protecting cage around the 
30 same. 

In ono form of apparatus consirucied according to the ijivention, the com- 
pressor and its driving means and the condensing coil are all mounted ou^iho 
exterior of the upper wall of the refrigeraior box with the coi] arj-angcd around 
the compressor and driving means in loops of approximately the same sixe as 
35 said upper wall. - 

The^ invention further consists in a refrigerating miit wherein a condenser 
freely exposed to the atmosphere, and a compressor and its driving means are 
all mounted upon a sinfjle support adapted to be mounted on a refrigerator 
-box so that said parts aye till located esteiiorly of said box^ and 9rB expanaioti 



IPric^ Gd.2 



2 , . , . . . V . 110,378 



coil connected to said condenser is also supported by said support in position 
to extend into said box tlirongh an apcrtiire in tlie wall thereof, the support 
preferably being arranged to tightly c^lot^e said apertxire when applied to the 

Refrigerating machines have Vbeen pjroposed having an' eiiclosed rotary eon- 6 
denser dipping into cooling watfer', and '*» fan for cii'cnlating air over the wet 
condenser to assist in cooling the same. In one form of refrigerating car it 
was proposed to bloAv cold expanded air from a special refrigerant puinp over a 
condensei' located in a closed compartment of the car, and in another forni of 
refrigerating car .it was- proposed to mount the. condenser on the roof of the 10 
car, suiToundiiig a number of pipes coiitaining the cold expanded refrigerant, 
the air currenis jjroduced assisting said pij^es in cooling the condenser. It 
has also been proposed to mount a compressor within a closed condensing casing 
on the exterior of a refrigerating box, whicli casing also supported the com- 
pressor driving means and the expansion coil, the latter extending into said 15 
box through an aperture therein.,. 

In the accompanying drawings: — 

Figure 1 is a view of a refrigerating aj^^araiiis built in accordance with 
this dnvention shown as applied to a domestic type of refrigerator, the laiteM" 
being partly in section ; . 10 

Figure 2 is a plan view of the refrigerator and apparatus shown in Figure 1 ; 

Figure 3 is an enlarged sectional view through the condensing coil on the 
line 3 — 3 of Figure 2; 

Figuie 4 is a view on a still larger scale representing a cross section of the 
tubing forming *the condensing coil ; 25 

Figure 5 is a perspective view of a unitary refrigerating apparatus consti- 
tuting another fonn. of the invention ; ' 

Figure 6 is a front elevation of the apparatus shown in Figtirc 5 as aj^plied 
to a refrigerator of the domestic type, the ref rigeraioj' being 5;lio\vn in part, in 
vertical section ; • ' ;-.0 

In the form of the invention shown in Figures 1 lo 4, 10 indicates a refrige- . 
I'ator which may be of any desired construction, and is shown s>s having a 
.shelf 11 at the toi^ to support an expansion coil 12. 13 indicates a compressor 
mounted on the top wall 311 of the refrigerator near one end thereof^ and 14 a 
motor for driving said compressor mounted on said top wall near the other 35 
end thereof. 15 indicates a driven pulley adapted for the operation of tho 
compressor. Said pulley is connected by one or more bolts liS io a driving 
pulley 414 on the shaft of the motor 14. Said bclt^s are jDrefei^ably rouiid in 
section and both the driven pulley 15 on the compressor and the driving 
pulley 414 on the motor have suitable pei'iplieral grooves to receive said belts. 40 

Tlie driven pulley 16 is made heavy so as to act also as a flywheel and 
preferably has spokes 17 constructed to form fan-like, helical blades which act 
to produce a circxilation or draught of air over the top of the I'efrigerator and 
effect a continual change of the air in and about the apparatus thereon. The 
compressor and the motor, as shown, are mounted on a common, hollow base IcS 45 
.which is attached by suitable bolts 19 to the top wall 311 of the I'efrigerator. 

A condensing coil adapted for air cooling is indicated at 20. It comprises a 
considerable len!»ih of tubing, havii^g a comparatively small cross section and a 
comparatively thin wall to obtain maximum cooling. I have found that the 
best i-esults are obtained by using copper tubing of about f diameter. As 50 
shown the condensing coil is mounted above the refrigerator and it is expoF»od 
to the air throughout its length, between tlie compressor 13 and the expansion 
coil 12. It comprises a plurality of vertically spaced, horizontally disposed 
loops eS20 which surround the compressor anrj motor in the form of « ca«re, 
thus acting as a gxiard about the operating parts of the apparatus. In the 5fi 
drawins:s these loons 320 approximate in .size and form to tlie plfin of the top 
wall 311 of the refrigerator and ihm occupy a njLaximiim gf horizontal space 
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.witlioiit extending beyond the refrif>^eiatox^ and u maximnm length ol tubing 
"is included in each loop. As many loops are. used to make up the condensing 
coil as will be required to properly oooi and liquefy the refrigeiant and it is 
fonild that by the construction and arrangement described the loops will not 

• 5 need to extend any substantial amount above the top of the flywlieel or pulley 
of the compressor, so tliat the apparatus as a Avhole will require a minimum 
height in the space that it occupies. At the same time^ by making the con- 
densing coil, as shown y of substantially the same plan as the top wall of the 
refrigei^ator and forming it of tnbing of small cross section and of thin, metal, 

10 a maximum of radiating surface is provided in the coil and air cooling is 
sufficient to efficiently condense and liquefy 1 he refrigerant therein. 

The plursility of loops are supported in any convenient manner, and, aS 
shown, are attached to upright bars 2^1 located at the corners of the top of the 
refrigerator. Said loops are connocled to said bars by means of plates 22, 

16 having a plurality of vertieally spaced^ Semicircular parts -23 which engage 
the several loops and hold them in proper verti(;ally sj)aced rtdlation. 

The top iioil has an inlet end 24. which is led down and connected to the cons- 
jiressor m sii<;h manner as to r6(»ei.ve the compressed refrigerant from the 
cylinder of said compressor. The bottom coil has all Outlet end 25 \rliich is 

20 led down through the top wall of the refrigerator and is connerttid by an 
expansion valve 2i\ to the ijilet end of the expansion coil. '27 indicratcs the 
outlet end of the expansion coLl which is l^d u]) tli rough the top wall of the 
refrigerator and is (ioiinected to the compressor in a familiar manner. 

By consti»ncting the driven pulley on the compressjor with the fan -like helical 

25 blade spokes as described, a proper circulation of air over ahd aronnd said 
condenser or the loops of which it is formed is produced when, as is ofteii the 
case, the refrigerator is placed under an overlianging' slielf with iLs back agairisr 
one wall and its t^vo sides in close proximity to offsets in said wall. 

Uy the arrangement of the condensing coil as described the rapidly moving 

3() parts of the apparatiis arc completely enclosed, so that no daagei- is incurred by 
those approaching the refrigerator. 

Another form of the invention is shown in Figures 5 and G. In this form a 
refrigerating apparatns is provided for direct application io any of the usual 
i»efj'igerators by simply cutting an opening in the top wall of the refrigerator 

35 for the I'eception of the expansion coil, the parts of the apparatus all being 
carried by a single support so as to provide a unitary strnctrire which may be 
readily applied to or removed from the refrigerator. 

In Pigm-c G, 10 indicates a refrigerator as before, which may be of any 
suitable material and construction. As shown, the top wall 311 of said 

40 refrigerator is pjovided with an apertiirc or opening 28 therethrough. 

29, indicates, as a whole, my improved unitary refrigerating ai)paialus. 
Said apparatus comprises primarily a base or support 30 which is adapted to 
rest upon the top wall of the refrigerator and to cover the openings 28 therein. 
The said base 80 is preferably made of wood and rectangular in form and 

46 generally longer than it is wide, and is provided on its bottom side with a 
sheet of felt or like Inaterial 31, which msly be attached thereto in any suitable 
manner. Said felt eiSectually seals the interior of the box and .absorbs any 
vibrations which misrht occur, thu^ reducing io a. minimum the bb.ieciionable 
sounds which might be caused by vibration due to the moving of the various 

50 parts, « 

Mounted on the base 30 and toward one end thereof is located an upright 
compressor 32 fixed to a block or staiidard. 33 which is rigidly attached to said 
base 30. Near the other end of said base is located, a motor 34 for driving said 
compressor. 35 indicates a driven pulley adapted for the operation of the 

55 compressor 32, which pulley is operatively connected by means of one or more 
belts 3G to the motor 34. Said pulley 35 is of comparatively large diameter, 
and to accommodate the same a pit 37 is formed in the base 30 in ihe vertical 
plane of said pulley into which the bottom of the pulley extends. 
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20, indicates, as a whole, the condensing coilj made as before, of t-ubiiig 
of a oomparaiively small cross -section and of a comparatively thin wall, and 
comprising a plurality of vertically spaced, horizontally disposed loops 320, 
which approximate in sisse and form to the plan of the base 30. Said loops 
occui)y a maximum of horizontal space without extending beyond the edges of 5. 
said base. 

The loops may be supported from the base in any suitable manner, bvit, as 
illustrated, are attached to upright bars 38 located near tlie corners of the 
base 30 on the outside of said coils at the corners thereof, the lowei- ends of 
said bars being bent to form feet by means of which said bars are attaclied to 10 
said base 30, The loops are held in supporting engagement upon the bars 38 
by means of second bars or stops 39 located on the inside of said coil at the 
corners thereof, adjacent the upright bars 38 and attached to said bars in any 
convenient manner. 

The toj> loop 320 of the coil 20 has an inlet end 24 Fig. 6 whicli is connecied 15 
to the discharge side of the compressor 32 in such manner as to receive the 
compressed refrigerant from the cylinder t hereof . The bottom loop 320 of 
tlie coil has an outlet end 25 which is arranged to extend through an aper- 
ture 40 formed in the base 30 near that end upon which the compressor is 
■mounted and is there connected by means of an expansion, valve 20 to the? 
inlet end of the' expansion coil. Interposed between the outlet end 25 of the 
condenser coil 20 and the inlet end 24" of the exiiansion coil 12, is a by-pass 
pipe 41 in which is located a high pressure safety valve 42 whicli valve is 
designed to open under predetermined pressure in the condenser coil to allow 
passage of refrigerant to the expansion coil, and thus relieve the condeiift?.r 25 
coil of a pressure higher than that at which it is designed to. operate. 

The expansion coil- 12 is located in a plare below the base 30 and prefer- 
ably under that end of the base upon which the compressor 32 is mounted and 
is arranged in a plurality of vertically spaced series or nests 213, 214 and 215. 
Each nest comprises a plurality of horizontal, alternately arranged layers of 30 
V\/~s^npe<l loops of pipe, the iowerm.ost layer of pipe in each nest or series 
being connected to the \ippermost layer of pipe in the adjacent series below. 
The lowem-iost layer of pipe of the nest or series 215 is connected at its outlet 
end to an upright pipe 216 which extends through a second aperture 217 formed 
in the base 30 and said pipe 216 is connected at its upper end to the inlet :-J6 
side of the compressor 32. In plan/ each series or nest is made rectangular in 
form as shown in Figure 5 of the drawings. 

The series or nests of pipe 213, 214 and 215 of the expansion coil are sup- 
ported from the base 30 by means of a plurality of vertically arranged bars 43 
which engage the outside surfaces of the corners of each of said series or nests 40 
and said bars 43 depend from and are attached to the base piece 30 by means 
(>f. angularly extending feet 44. Arranged to engage the inside surfaces of 
the corners of each nest or series and ?.o-actiiig with^ said bars 43 to support 
said nests or series is located a plurality of second bars 45 which are suitably 
attached at spaced intervals to the bars 43 in any convenient manner. The 4.0 
lowarmost series of coils 214 and 215 ai"e arranged to sup}>ort upon each upper 
layer thereof a plate 4G in ^vhich is formed cup-shaped dei^ressions 47, in 
whicli is placed di inking water to be frozen to ice, >vhich. ice is adapted for 
table use. Said depressions may be made in any desired shape or fonii so 
that the water therein when frozen will pnHiake of the shape or form thereof. 50 

Should it be so desired, a thermostatic control device may be added to this form 
of the invention, so arranged that when a certain predetermined low temperat- 
ture has been reached within the interior of the box in which the expansion 
coil is located, the motor operating the system will be stopped through the 
actiou of said thermostatic control device s\ich as shown at 48, and when the 55 
tempei'ature within the refrigerator has reached a predetermined hiG:h degree, 
the xaotorj, through the thermostatic control device 48 will b^ ?igain started. 
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thus putting th© system into operation » Such thermostatic control device 48 
is sliowii as mounted upon one of the bars 43 so as to be under the influence 
of the temperature Avithin the refrigerator. 

I may also find it preferable to have as a part of my unitary system, a 
5 safety motor load control switch box 49, which may be conveniently located 
upon the upper surface of the base 30 between the motor and the compressor. 
This switch control is arranged to prevent burning out of the motor armature 
under the resistance imparted thereto during the starting of the compressor. 
Said switch box forms a convenient location for the main starting switch. 50, 

10 said switch being suitably connected witk the main source of cun*ent for 
operating the motor. 

My unitary' refi'igeratiug apparatus is intended especially for use with 
sulphurous acid (SOg) as the refrigerant as is also the case with the first form 
described. Such refrigerant^ on account of its low boiling point, may be more 

15 easily condensed aud liquefied by air cooling without the use of coolmg Avater. 
My apparatus provides a lai*ge superficinl area in the coaidensing coil so as to 
furnish the necessaiy amount of radiation and at the same time provides such 
a condensing coil in connection with the other parts of the apparatus that the 
'whole I'efrigeratiug system may be mounted upon one common base. It will 

20 of course be understood that the apparatus is capable of use with other 
refrigerants. 

It is apparent from the foregoing desciiption of Figures 5 and 6 that the 
lefrigerating apparatus constitutes a refrigerating unit complete in itself and 
wliich may be applied to any ordinary domestic refrigerator. All tliat is 

26 required is to provide an opening in the top wall of ilie refrigerator of a size 
permitting the expansion coil with its suppoi*ting bars to be inserted there- 
through. When the unitary system is placed in the position described up(m 
the top wall thereof, with the expansion coil within the refrigerator, the felt 
pad 31 effectually seals the interior of the refrigerator from the outside 

30 atmosphere. The switch, mechanism is then connected to the ordinary electric 
light socket of drop cord, and the device is ready to operate. 

From what has been said it will be manifest that in tbe process cai*ried on 
in either of the forms of ai^paratus described, the refrigerant fluid, such as 
sulphuvons acid (SO^) is compressed by the compressor into tbe condenser in 

35 the usual manner and that the fluid is condensed and liquefied in said con- 
denser entirely by the cooling action of the atmospheric air surrounding the 
same. From the condenser the fluid is admitted to the expansion noil by the 
expansion valve and is expanded to produce the refrigei'ating effect, the 
I'efrigerant being returned jS*om said coil to the compressor. 

40 . Having now parti(nilar)3r described and ascertained the nature of my said 
invention and in what manner the same is to be performed, I declare that 
what I claim is: — 

J. 'A refrigerating apparatus comprising the combination with a refrigerator 
box having a refrigerating compartment, of an expansion coil located within 

45 said c:ompartnient, and a condenser mounted at the exteiior of said box, said 
condenser consisting of a considerable length of single tubiufv in contact over 
its entire exterior surface with, atmospheric air and cooled entirely by the 
action of such air, the condenser and expansion coil being connected together 
and to a suitable compressor. 

50 2. Aji apparatus as claimed in Claim 1, wherein the condenser is in the fonn 
of a plurality of spaced loops - surrounding the compressor and its driving 
means, so as to form a pi'otecting cage around the same. 

3. An apparatus as claimed in Claim. 1 or 2, wherein a fan is hx^ated adjacent 
the condenser, or within the cage formed by the loops of the condensing coil, 

55 in order to create a circulation of air over and around said condenser loops. 
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the fan blades being formed, if desired, integrally with the compressor fly 
vlieel. 

4. An apparatus as claimed in Claim 3 or 3, wherein the compressor and its 
driving means and the condensing coil are all mounted on the exterior of the 
npper wall of the refrigerator box, the condenser being in loops of approxi- 5 
mately the same size as said upper wall, the loops of the coil j)referably extend- 
ing to substantially the saine height as the highest part of the compressing 
apparatus, and i>refeTably being supported by aneml^ers mounted on said wall 
and arranged to hold said loops in properly spaced relation. 

5. In a refrigerating apparatus* as claimed in Claim 1^ mounting such coji- 10 
denser and the compressor with its driving means upon a single support 
adapted to be mounted on a refrigerator box so that said parts are all located 
exteriorly of said box and an expansion coil connected to said condenser is 
also supported by said support in position to extend into said box through aii 
ax>ei'ture in the wall thereof, the support preferably being arranged to tightly 15 
close said aperture wlien applied to the box. 

6. Tlie improved process of and apparatus for 3'efrigoration, substantially as 
described with reference to the accompanying drawings. 

Dated this 13th day of October, 191T. 

MABKS & CLERK. 20 
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